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G. B. PANT UNIVERSITY OF AGRICULTURE AND TECHNOLOGY 
Department of Plant Breeding 
Pantnagar , Nainital , U. P., INDIA 
1) Heritability estimates for seed quality traits in soybeans . 
India 
Breeding programs with primary emphasis on yield and resistance to dis-
eases are in progress at this center since 1967-68. Rapid strides have since 
been made in this direction with breeding a nd release of several high-yield-
ing soybean varieties, viz: Ankur, Alankar, Shilajeet , PK- 262 , PK-327 , 
PK-308, and PK- 416 . However , still a constraint to expansion of soybean culti-
vation in tropics seems to be deterioration of seed quality in storage. A few 
Indian soybean strains grown by farmers (Kalitur and T-49) have been identi-
fied as potential donors to improve soybean seed s t orability and are being 
used in our breeding programs . The present investigation deals with estima-
tion of heritability for seed storability , impermeability, and the electrical 
conductivity of seed leachate in soybean . 
Materials and methods . F2 and F3 
generations of some crosses involving 
con trasting parental cult ivars were ev aluated for seed s t orability , seed im-
permeability , and electrical conductivity (EC) of seed leachate . Storability 
was measured as germinability of seeds after accelerated aging at 40°C and 
100% humidity for 96 hrs (slightly modified after Byrd and Delouche , 1971) . 
Seed impermeability was determined by soaking seeds for 24 hrs in water. In 
both the above tests , 50 seeds/plant were used in each determination. For 
EC , 1 g uncracked seeds /plant were surface sterilized in 0.1% mercuric chlo-
ride for 10-15 min, then soaked in 100 ml distilled water for 12 hrs . The 
leachate was used for measuring EC on a conductivity meter (Matthews and 
Bradnock, 1968) . 
Heritability was estimated through parent-offspring correlation technique 
(Bassett and Woods , 1978) and parent-offspring regression technique (Lush, 
1948). 
Results a nd discussi on . Six parental varieties had the following fea-
tures with respect to seed quality . 
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Variety Storability 
Bragg Poor 
Bragg-black seed Poor 
Kalitur Good 
Ankur Good 
WT- 125 Good 
(due t o hard seeds) 
Glycine formosana Good 
(wild soybean) (due to hard seeds ) 
Hard seeds 
(%) 
Normal (0- 3%) 
Normal (0- 18%) 
Normal 
(no hard seeds) 
Normal 
(1% hard seeds) 
Hard seeded 
(>. 90% har d seeds) 
Hard seeded 
(>. 70% hard seeds) 
Electrical 
conductivity 
(m mhos/cm) at 25°C , 
5 month old seeds 
High (25-37) 
Medium (16- 24) 
Medium- high 
(18- 30) 
High (25- 35) 
Low (3- 10) 
Low (6-16) 
Narrow sense heri t abili t y estimates for the different seed quality components 
are given in Table 1. 
Table 1. Narrow sense heritability estimates (%) for seed quality charac ters 
in different crosses in soybean 
Crosses 
Bragg x Kalitur 
Bragg x Ankur 
Bragg x WT-125 
Parent-offspring 
correlation 
technique 
Impermeability 
(%) 
39.73 
23.26 
Bragg x G. formosana 
Bragg-black seed x WT-1 25 
Bragg-black seed x G. formosana 
Kalitur x WT- 125 
5.47 
22.50 
12 . 33 
48.59 
16 . 53 
29.67 
25 . 86 
Kalitur x G. formosana 
Ankur x WT- 125 
Ankur x G. formosana 
Bragg x WT-125 
Ankur x WT-125 
8 . 53 
Electrical conductivity 
14. 46 
12.26 
Parent- off spring 
regression 
technique 
(%) 
53 . 9 
47 . 3 
5 . 3 
22 . 4 
19 . 1 
75.4 
18.6 
34.1 
39.1 
8 . 0 
15 . 9 
12. 3 
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For storability/germinability , the narrow sense heri tabilities estimated 
through parent-offspring regression method were 53.9% and 47 . 3% in the cr osses 
Bragg x Kalitur and Bragg x Ankur , respectively. The corresponding estimates 
through parent offspring correl ation method were 39.7%and 23 . 26% . These esti-
mates were close to the narr ow sense heritabilities reported by Green and Pin-
nell (1968), Green et al. ( 1971) and Singh (1984) in soybeans . Singh et al . 
(1978) obtained moderat ely high heritability (74.64-80.59%) and suggested pos-
sible improv ement for s eed germination through hybridization and selection. 
Relativel y high narr ow sense he ritability es timates reported here i ndicated 
that select ion may be effective and it should be possible through selection 
t o increase the germinability . 
For impermeability, narrow sense heritability estimates ranged from 5 . 3 
to 75.4%. The cross Bragg-black seed x G. formosana showed the highes t narrow 
sense heritability of 75 . 4% through par ent offspring regression method and 
48.59% through parent offspring correlation method, whereas the cr oss Bragg x 
WT- 125 and Ankur x G. formosana revealed 5.3% and 8 . 0% narrow sense heritabil-
ity through regression method and 5.47% and 8.53% through correlation method , 
respectively. The results indicated that seed impermeability was a highly 
heritable character in the cross Bragg-black seed x G. formosana. This obser-
vation was in close agreement with those of Shahi (1980) , who observed high 
broad sense heritability (80-90%) in three crosses of soybean , and suggested 
that it may not be much influenced by the environment . However, in most of 
the crosses studied here, the heritability es t imate was low , implying a great -
er role of environment . Archavaleta and Snyder (1981) have also s uggested 
that environment played a fairly grea t role in rendering soybean seeds imper -
meable to water. 
Low narrow sense heritability estimates for electrical conductivity 
(12.26-15.90%) indicated that it would be difficult to use i t as reliable com-
ponent of seed quality. Kueneman and Wien (1981) and Gumisiriza and Kueneman 
(1982) have expressed the opinion that use of seed leachate characteristics 
for vigor assessment may not be ideal. 
In conclusion, we suggest that it is possible to improve soybean seed 
storability rather more easily than to manipulate seed leachate characteris-
t ics in order to breed soybean varieties for the tropics where seed quality 
deteriorates rapidly under ambient storage conditions . 
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